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ABSTRACT: The present study was conducted to determine the effect of seasonal 
variation on condition factors (CFs) and weight - length relationships (WLRs) of Tiger 
Perch, Terapon jarbua (Forsskål, 1775) collected from landing centre at Korangi fish 
harbour during January to December 2014. A total of 224 specimens were collected 
during different seasons such as pre-monsoon, monsoon and post-monsoon seasons. The 
results showed that T. jarbua has negative allometric growth characteristics in pre-
monsoon, positive allometric growth in monsoon, and isometric growth character in post-
monsoon season (Pauly’ t test, P > 0.05). The values of r are different from zero (P < 
0.05), indicated that T. jarbua has higher correlation in WLRs equations. Moreover, to 
compare the results calculated from the present study with previous studies, log a values 
were plotted against values of b, which proved to be consistent with previous studies data 
for T. jarbua. CFs for T. jarbua was estimated to be the highest value in pre-monsoon 
(mean: 2.6994±0.0649), followed by post-monsoon (mean: 0.7875±0.0139) and monsoon 
(mean: 0.4903±0.0105) season. One way ANOVA test showed that seasonal significant 
differences were found in condition factor of T. jarbua at P < 0.05. 
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INTRODUCTION 
 
Terapon Jarbua was recorded both in lentic and lotic freshwater (Paxton et al., 
1989), also found in coral reefs (Nguyen and Nguyen, 2006). The fish was found in 
shallow sandy bottoms, in the mouth of the vicinity of river and enter in estuaries and 
rivers (Rahman, 1989). Adults in loose aggregations (Kuiter and Tonozuka, 2001). 
Juveniles common in sandy intertidal areas; often in tidal pools and the lowest water 
depth of 20 m reported by Pauly et al. (1996). Terapon jarbua moves in schools (Lieske 
and Myers, 1994), spawn in the sea and the juveniles migrate towards fresh water (Allen, 
1991). Scale-eating behavior was suggested to originate from modified predation and 
modified parasite removal (Sazima, 1983). According to Paxton et al. (1989), the fish is 
omnivorous, feed on crustacean shells, sand, insects, cephalopods, fish scale, algae, and 
sand-dwelling invertebrates (Lieske and Myers, 1994). Specimens of T. jarbua are likely 
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to be caught with the help of many types of inshore artisanal fishing gears, including 
gillnets, traps, hooks and lines, hand lines and bottom trawls (Bianchi, 1985). 
Knowledge on biological features such as weight-length relationships (WLRs), 
condition factor (CF), and growth characteristics of fish are important tools for marine 
biologist and fisheries managers. The WLRs have many applications in fish stock 
assessments and ecological studies. These are also useful for fisheries research because 
they allow estimating the condition and food and feeding, life histories, reproduction 
activities and spawning of certain fishes (Stergiou and Moutopoulos, 2001). Moreover, 
CF and WLRs parameters can be applied in different physico-biological activities such as 
age, gonad activities, amount of food and feeding, sea water temperature, seasons etc. 
(Weatherley, 1972). Mobilized sea life by pre- and post monsoon seasons may affect 
directly or indirectly to the life of Arabian Sea marine fishes such as Thryssa hamiltonii 
and Hyporhamphus dussumieri (Baloch et al., 2012; Yousuf et al., 2013). The population 
dynamics of terapon jarbua in coastal waters of Pakistan was studied by Khan and Imad 
(2000). The present study deals with seasonal changes of the CF and WLRs in T. jarbua, 
collected from the Korangi fish harbour during different seasons of pre-monsoon, 
monsoon and post-monsoon in the year 2014. 
 
MATERIALS & METHODS 
 
Sample Collection: 
224 samples of T. jarbua were collected from commercial landing centre at Korangi 
fish harbour, Karachi, Pakistan. The fish samples were catched by local fishermen with 
bottom gillnet during three seasons such as pre-monsoon (January to April; n=74), 
monsoon (May, August, September; n=70) and post-monsoon (October to December; 
n=80) in 2014. The sampling in the months of June and July was prohibited due to rough 
season in sea and restriction on movement of boats from concerned authorities.  
Weight - Length Relationships (WLRs): 
The total length (TL) and the wet body weight (W) were measured after blot drying 
with a piece of clean towel. All specimens were measured to the nearest 0.1 cm and 
weighed to the nearest 0.1 g. The weight - length relationships (WLRs), Condition 
factors, and CFs, were calculated by season and analyzed using MS Excel software. 
However, to compare the length-weight relation results obtained in this study with the 
results of the Log (a) values were drawn against b values.  
The weight length relationship was estimated as: 
W = aTLb. 
where  
W= is the body weight (g). 
TL= is the total length (cm). 
a= is the intercept. 
 b= is the slope of the regression line.  
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Comparison of the difference of slope value from b = 3 (isometric growth) for all 
seasons, Pauly’s t-test was performed (Pauly, 1984). Pauly’s t-test statistic was calculated 
as belowe: 
 
 
where  
SdlogTL= is the standard deviation of the log TL values. 
SdlogW= is the standard deviation of the log W values. 
 n is the number of specimens used in the computation. 
 The value of b is different from b = 3 if calculated t value is greater than the tabled t 
values for n-2 degrees of freedom (Pauly, 1984). Comparison of the difference of 
correlation coefficient (r) from zero t-test (Snedecor and Cochran, 1989) was calculated 
as follow: 
 
 
where  
n= is the number of fish used in the computation. 
 r= is the correlation coefficient.  
The value of correlation coefficient is different from zero if t value is greater than the 
tabled t values for n-2 degrees of freedom. 
Condition Factors (CFs): 
Condition factor was calculated for each individual fish using following equation: 
CF = W/TLbx100,  
where  
W= is the body weight (g). 
 TL= is the total length (cm). 
 CF= is the condition factor.  
and b is the slope of regression line for pre-monsoon season (b = 2.6634), monsoon 
season (b = 3.2130), post-monsoon season (b = 3.0423) and combined data (b = 2.9034). 
Since b values of WLRs for pre-monsoon, monsoon and post-monsoon seasons were 
statistically different to 3, b values for calculation of CFs were used from the WLRs 
parameters, b, mantioned above given in parentheses. The condition factors difference 
among the pre-monsoon, monsoon, post-monsoon and combined data, were presented as 
mean ± standard error (SE) and analyzed using one-way ANOVA followed by Tukey 
multiple range test to compare the means among the different seasons in PAST ver 1.75b 
software package (Hammer et al., 2001). Differences were considered statistically 
significant when P < 0.05. 
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RESULTS & DISCUSSION 
 
Weight - length relationships (WLRs): 
Seasonal length and weight results of T. jarbua in pre-monsoon, monsoon and post-
monsoon seasons were shown in Tables 1 and 2. Mean total length of T. jarbua was 
calculated between 11.5 - 30.0 cm (mean: 19.8±0.65 cm, n = 74) in pre-monsoon season, 
between 12.8 - 27.5 cm (mean: 21.0±0.55 cm, n = 70) in monsoon season, and between 
12.3 - 33.0 cm (mean: 22.9±0.67 cm, n = 80) in post-monsoon season. Moreover, mean 
total length was calculated between 11.5 – 33.0 cm (mean: 21.3±0.37 cm, n = 224) for 
combined data. The mean total length among the seasons are calculated statistically 
different (One-way ANOVA tests; P = 0.00173). Tukey pair-wise comparisons test 
showed that the mean total length between the pre-monsoon and post-monsoon seasons 
were significantly different (P = 0.07011). Mean weight of fish was calculated between 
9.5 - 240.9 gm (mean: 89.1±7.19 gm n = 74) in pre-monsoon season, between 8.7 - 190.0 
gm (mean: 97.6±6.31 gm, n = 70) in monsoon season, and between 9.5 – 314.3 gm 
(mean: 128.7±9.35 gm, n = 80) in post-monsoon season. Mean total weight was 
calculated between 8.7 – 314.3 gm (mean: 105.9±4.67 gm, n = 224) for combined data. 
 
Table 1. Seasonal length and weight results of T. jarbua collected from the Korangi 
fish harbour, Karachi during pre-monsoon, monsoon and post-monsoon 
seasons From January to December 2014. Lmean = mean length, Lmin = 
lowest length, Lmax = highest length, LSE = Standard error of length. Wmean 
= mean weight, Wmin = lowest weight, Wmax = highest weight, WSE = 
Standard error of weight. 
 
Seasons 
 Length (cm) Weight (g) 
n Lmean LSE Lmin Lmax Wmean WSE Wmin Wmax 
Pre-Monsoon 74 19.8 0.65 11.5 30.0 89.1 7.19 9.5 240.9 
Monsoon 70 21.0 0.55 12.8 27.5 97.6 6.31 8.7 190.0 
Post-Monsoon 80 22.9 0.67 12.3 33.0 128.7 9.35 9.5 314.3 
Combined 224 21.3 0.37 11.5 33.0 105.9 4.67 8.7 314.3 
  
Statistical analysis of T. jarbua among different seasons (fig. 1) is showed below: 
W = 0.0263TL2.6634, r2 = 0.9136, SdlogL = 0.1271932, SdlogW = 0.354437, n = 74, 
Pauly’ t test = 3.486968, P < 0.05, negative allometric growth (pre-monsoon season). W 
= 0.0048TL3.2130, r2 = 0.9328, SdlogL = 0.0994648, SdlogW = 0.330897, n = 70, Pauly’ t test 
= 2.036694, P < 0.05, positive allometric growth (monsoon season). W = 0.0078TL3.0423, 
r2 = 0.9624, SdlogL = 0.121682, SdlogW = 0.377359, n = 80, Pauly’ t test = 369.61769, P >  
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Table 2. Descriptive statistics and calculated parameters of Weight – length 
relationships (WLRs) for Terapon jarbua. 
Study  n Sex a b R2 Lmin Lmax Area 
Previous Records 
Lavergne et al., 
2013 620 SL C 0.0288 2.9900 0.9600 4.7 27.9 
Gulf of 
Aden 
Nandikeswari et 
al., 2014 - TL M 0.0088 3.0914 0.8052 - - 
Bay of 
Bengal 
Nandikeswari et 
al., 2014 - TL F 0.0038 3.3776 0.9180 - - 
Bay of 
Bengal 
Isa et al., 2012 37 TL C 0.0197 2.9379 0.9565 5.7 11.4 Merbok Estuary 
Yanagawa, 1994 6 TL C 0.0222 2.8800 0.9900 9.6 26.8 Gulf of Thailand 
Kulbicki et al., 
2005 87 FL C 0.0132 3.1310 0.9880 2.0 28.5 
Caledonian 
Lagoon 
Wang et al., 2011 51 SL C 0.0493 2.7600 0.9810 12.0 24.3 Beibu Gulf 
Hussain et al., 
2010 242 TL C - 3.0910 0.9690 10.5 19.3 
Indus 
Delta 
Letourneur et al., 
1998 - FL C 0.0154 3.0820 - 2.0 28.5 
New 
Caledonia 
Present Records 
Pre-monsoon 74 TL C 0.0263 2.6634 0.9136 11.5 30.0 
Karachi 
coastal 
waters 
monsoon 70 TL C 0.0048 3.2130 0.9328 12.8 27.5 
Karachi 
coastal 
waters 
Post-monsoon 80 TL C 0.0078 3.0423 0.9624 12.3 33.0 
Karachi 
coastal 
waters 
combined data 224 TL C 0.0124 2.9034 0.9332 11.5 33.0 
Karachi 
coastal 
waters 
C: combined sex, M: male, F: female, SL: standard length, TL: total length, FL: 
fork length, n = number of examined specimens, a: intercept and b: slope of 
regression line. 
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Fig. 1. WLRs of T. jarbua (Forsskal, 1775) collected from the Korangi fish harbour, 
Karachi during pre-monsoon, monsoon and post-monsoon seasons from January 
to December 2014. 
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0.05, isometric growth (post-monsoon season). W = 0.0124TL2.9034, r2 = 0.9332, SdlogL = 
0.1197853, SdlogW = 0.36002, n = 224, Pauly’ t test = 1.852858, P < 0.05, negative 
allometric growth (combined data). WLRs of T. jarbua  showed  the  negative  allometric 
 growth characteristics in pre-monsoon and combined data (Pauly’ t test, P > 0.05), 
positive allometric growth in monsoon (Pauly’ t test, P < 0.05) and isometric growth 
character in post-monsoon (Pauly’ t test, P > 0.05). However, comparison to show the 
difference of correlation coefficient (r) from zero t-test (Snedecor and Cochran, 1989) 
was applied and the values of r for pre-monsoon (r = 0.9558, t test: 93.8708), monsoon (r 
= 0.9658, t test: 118.5167), post-monsoon (r = 0.9810, t tets: 230.4291) and combined 
data (r = 0.9660, t test: 215.4703) are different from zero (P < 0.05),which indicates that 
T. jarbua has higher correlation in WLRs equations. In addition to this, to compare the 
estimations calculated from the present study with other studies Table 2), log (a) values 
were plotted against the values of b (fig. 2), which proved to be consistent with previous 
studies data of T. jarbua. 
Fig. 2. Test plot of log (a) against b for 15 WLRs of T. jarbua. Black dot = present study 
parameters (pre-monsoon, monsoon, post-monsoon and combined data), grey dot 
= estimated parameters of eleven other studies showed in Table 2. 
 
Condition Factor (CF): 
Condition factors of T. jarbua in pre-monsoon, monsoon and post-monsoon showed 
in Fig. 3. The CF of T. jarbua was calculated between1.0578 - 4.1095 (mean: 
2.6994±0.0649, n = 74) in pre-monsoon season, 0.2276 - 0.6358 (mean: 0.4903±0.0105, 
n = 70) in monsoon 0.4028 - 1.1792 (mean: 0.7875±0.0139, n = 80) in post-monsoon and 
0.2276 - 4.1095 (mean: 1.3262±0.0688, n = 224) in combined data. One way ANOVA 
test showed that condition factors were statistically different between seasons (P = 
2.138E-109). Namely, statistically difference of CF was determined between pre-
monsoon and monsoon (P = 2.175E-05), pre-monsoon and post-monsoon (P = 2.175E-
05), and monsoon and post-monsoon (P = 2.186E-05). 
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Fig. 3. Condition factors (CF, %) of T. jarbua during pre-monsoon, monsoon, post-
monsoon and in combined data (pre+post+monsoon) from Korangi fish harbour, 
Karachi during January to December 2014. 
 
 The present data fit the regression for T. jarbua excellently and growth parameters 
are highly similar to previous study results. Namely, in the Fish Base.org b values were 
reported between 2.524 and 3.162 (mean 2.939±0.5608, n = 11) in T. jarbua eleven 
WLRs studies Similarly b values estimated 2.524 to 3.377 (mean: 2.984±0.536) achieved 
from both previous and present study results showed in Table 2. In addition to these, the 
values for the exponent (b) estimated of this study remain into expected range of 2.5 - 3.5 
(Froese, 1998). However, to compare WLRs parameters obtained in the present study 
with previously studies, test plot of log (a) values against b values showed that the results 
are to be consistent with existing results for WLRs of T. jarbua (Fig. 2). Similar result for 
T. jarbua was reported by Lavergne et al. (2013) from the wider Gulf of Aden including 
Socotra Island. 
In the present study CF in T. jarbua was estimated to be the highest value in pre-
monsoon, followed by post-monsoon and monsoon seasons. According to Hussaina et al. 
(2010) during the monsoon period from May to September, monsoon winds carry 
moisture from the Indian Ocean and bring heavy rains in Pakistan and more than 50% of 
annual precipitation occurs in the monsoon period, especially during July and August. 
Seasonal changes in length-weight and condition factor in T. jarbua are being affected by 
the seasons. The pre and post monsoon seasons mostly affect the sea water and mobilize 
the sea life. Therefore, life of the marine fishes are directly or indirectly affected by these 
changes (Yousuf et al., 2013). Monsoon effect on WLRs and CFs was reported in the 
Arabian Sea by previous studies (Baloch et al., 2012;Yousuf et al., 2013) for different 
fishes such as Thryssa hamiltonii Gray, 1835 and Hyporhamphus dussumieri 
(Valenciennes, 1847) etc. Moreover, the CF is an index showing interactions between 
biotic and abiotic factors in the physiological condition of fish. The CF determines 
information about feeding and spawning activity of fish. The present results showed that 
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T. jarbua had statistically higher CF in pre-monsoon period than other seasons. This may 
be due to the effect of monsoon on the increasing primary and secondary productions 
including benthos biomass in the Arabian Sea. This study provides basic information on 
the LWRs and seasonal CFs for T. jarbua populations, in support of sustainable fisheries 
management of the fish, T. jarbua and especially of the estuaries and coastal waters in the 
Arabian Sea, Pakistan. 
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